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FHEA wa. _ 5. 1.6

ERITECALITY 2fE

UNIT _ TVC/HLA .
DHG MO, _ 2294019-506 5087
- 2299820 582

SHEET ] OF g

SHUTTLE LTV
CRITICAL ITEWS LIST

FRILURE WOOE AMD

FAILIME EFFECT
BN EHD ETEMW

BATIDNALE FOR ACCECTANCE

CAINSE
TW/KLA doas nol raapend to any
foemand wia tha AT panal ar Lhe
uplink.
48

Al - Comand Deteclor.
Sync Sirippar.
Llock-Divider Chakn.
Yync Lemarator. ZMABRD-E04
AZ = Lommand Oscode Logic
Cowrand Executian Loglc
Lucalion Code Logic
Camara Fimiag Logie
2294801-51
Ad - Symc/Oed Revr 22040B4-503
AS — Aukowatic Light Control
F294883-505

A% - Power On/OFf Swikching., Isput
Voltage Freregulalor. Oubput
Voltape Regulators. 228400-541

AF - DC-OC Converter Primary
Cxcillator/Driver. Secondary
RectiFiers/Filiars
2254806- 503

AFY -Master Dsci¥latar.

1578

{1} Ho Yend mobiem, 1.e.,
i Ifo:us.‘ Zooh, br irls.

) e e 4 -

v3 Ldn- ¥t 1cat

v, Tl

LESIEN FEATURES

The TW/Lens Assesbly is comprisad of 16 electrical subassemblies; 13 subarsswh]ias
ave BCA Astre designed and Yabricated wsing standard pristed-circuit board Lype of
conskrpclion. The remaiming Lhrae assent]ies, high vuluﬂl power supply, usf'l]lhtur_
and stepper motors. are vendor suppliad compsnants which have been spec?ﬂnd and
purchasad Il:tlll‘ﬂllll? to RCA Specification Contrel Drawings [(5C0s) prepared by eanl-
nHrirhr and reliabkTily assvrance. Specifbcations rr the SCO are prepared Lo
wsiablish the design, performance, test, qualification, and acceptance regul rements
for a precurad piace af pquipment. .

Farls. maktgrials, processes, and design guidellass for the Shutble CCTY program ara
speciFied im accordamce with ACA 2295583, This document defines the fragram reguire—
ntats (or selection and comtrol of EEE parts. Tn the macloum extsnt, snd conzdsient
whih availabitity, #11 parks have been spleckad fron wilitary specificatiens aL the
JAH Yevel, as a winioum. En additios to the overall seleckbon critaria, a subset of
penaral purpose prafarved parls has been defined by Ehis decument and Lhe BCA Govern—
menl Syskems Division Standard Parts List. En the case of Lhe CHOS and Y7L Fomlly of
mleracircul s, devlices ars sereened and tested ta Lhe HIL-S$TD-BAIC equivatenk and
precured wser Lhe designalioas of HE-REL/IWG and SHC S4LS Frow RCA-SSD and Tepuds
Intkrunents Enrr. respeclivaly. Parts sat included In the above documentc have begn
wied in the desiga +|:n‘“e afier @ nonslandard 1tem appraval form {RSIAF) has basa pre-
pared, submitked to Reliability Assurance Eagineering {RAL} aad appraved for use inm
the specific applicationis) defbned in the :EIM by NASA-T5C,

Worst-Case Chrcuit Amalyies have been perfovaed and documented For a1 el read b
#esign: ko denpnstrate thak sufflcient oparatisg margini exist For all sperating
conditions.  The analysis was worst case-im thal the valwe far each of Lhe variabls
pavaceter: war sed to Hmibte that will drive the gutput to a saximun {or miaimm).

A conponaat arllcalinn revhow and analysis was comducted b verify bhat the app¥ od
stress on each plece part by the temperature eatremes jdentified wilh anvi roamental
!E;;H:ii““m testing doex ok excosd the skvess derating valves idemtified bn RCA

In additisn, an phjective exsminalion of the design was performed thraugh a POR and
(DR to ver)fy Lhat the TWC/Lens asseakly mel spacifbcatlon and contractual riequirg-
ments,
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REVISED 12-12-B6

: 158 INC/HLA
FHEA No, __B.13 SHUTTLE €CTV WG NO.  _ 2294839506 5087
CBITICAL NTEHS LIST _2294pgp-502
CRINICALITY _ 2s2 SHEET ? T3 1z
FAILLAE HIBE AND FAILLME EFFELCT -
TVCAKLA E:_Ui[ d t I {Cant i mypd) £
@5 ok respond to amy m T DESICH FEATURES st i muE
comnand via Lhe A7 pasel or the “-:l ﬁlﬁ“’lﬁ'“g; }.'.’?;' -
;;Einl‘.. P M .o BARE BOMRD DESTGM (AN, A4, AS_ A& A7)

Al - Conmand Dekeclar. ﬂJE:lﬂémiqmcﬂmﬁ :JH_E Tha design far the sicariated boards A1, A4, A5, A5, and AT are contleuched From Tomi-
Sync Stripper. - mated copper-clad epowy glass sheeks {MEMA G186} Grade rA-4), PER MIL-P-5S60FA.  Civcuit
Cleck MHyvider Chain. 'ﬂ'ﬂl’r}t- ,[':“E: connactions are wads throwgh priatad traces which run from paint to point on the

Syni Gestralar. F294050-584 .

ks fon-téitica) baard surfaces. Every trace Lerminates at an apnnular rimf. The annular rin?
A2 = Cormand Decode Lagic wldea, Y14 surruwds Lha hale ip which & conponent Taid or tarminal 1s located. This ring
Conmand Exaculios Loglc R T prowhdes & footing for the solder. ensuring good meckarical and eleckrical
Locatios Lode Logic performance. [k sire and shape are goveraed h{ MIL-P-55640 as arg trace widths,
Canera Tlning Logic spackag and roubing. These requiremants are relterated specificelly im drawing
T294HAL-581 nates la furthar assure compliance. Variatisns ketwecs the artwork masier aad the
A~ Syncilod Bowr IP940E4-503 final product {due to {rragelarities of khe stching process] ave alsy comtrolled by
A% = Autpmatic Light Contral drawing nolsx. This prevants making defective boards fram good arbwsrk. Holes which
2274883585 . heuse na Tead or kerminal, bul serve only to slechrically Laberconnect phe of FRarent
Ab - Fower On/0FF Switching, Inpul beard layers, contain stitch bars for mechanical seppork snd increaged relbahility.
Unliags Praregulator. Dubput
Vollage Regulatoers. ZE94B8-50) FThe thes hales are drilled from a oril11 tape Lhux elinisakbng the posabbillby of
A} - OC-0C Convarter Primary husan ervor aad a¥lowing tight corirol over hale and annutar ring concentriclby, an
Oscillalor/Oriver. Secondary impartant reliahitity criterian, Aftee dei1ling and stehing, A1 copper cladding ix
Rectiflers/Filters tin-lead platad par HIL-STD-149%. This prowides For easy and re]iahgn salderkng at

T244906-5063 the Ling of beard ajieably, &ven alter periods of prolonped storage.
AT -Masiar Dschllakar.
BOARD ASSEHALY DESIGH (AY, A4, A5, AL, AP)

Al compoments are lastatled 1A & smamner which Aisures masimm reliabilicy.
Componant laads ars pre-tlanad, allowing total wetbbng &f solder joiots. AN leads
are formzd to provide siresy relief and Lhe bedies of large coopenents are skaked.
Spacial meunting and handling intblructians are Intluded in cach driwing required
after final assembly. The board is coaked with wrethane which prokects agalnst-
humidity and cantamimatian.
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REYISED 12-12-86

UNIT _ IHCAMA
FHEA W), _ B.1.5 SHUETLE CCTV Wiz .
CRETICAL [TEMS LEST _ 2204820-502
CRITICALETY 242 SEET 3 O 32

FAILURE MODE AND

FAILURE EFFECT

BATIOMALE FOR ACCKFTANCE

—  [ASE

IVC/HLA daes not raspoad te any
commadd wiay {he AT panel ar the
upl bnk.

I¥L

Al — Command Dalectar.

Sru: Stripper. .
Cloeck Divider Chain.
Sync Genarator, Z2G4BA0-504

A2 — Cowvang Decose Logic
Conmand Eweculion Laghe
Location Code Loghe
Canera Tlming Lagle
2294481501

A = SynefEnd Revr Z794B04-503

AL = Automatic Light Comtral
£20988 1-505 .

Ab — Povar Cns0ff Sed bohing. Imput
Voltage Preragelater. duiput
Yoltage Regulators. 2Z2234R5-501

A7 = DO Lonwerter Frisary
OsciNator/Briver. Secondary
RecuiFlara/Filters
2354805543

AT -Master Oscitlater.

0N EHD ITEM

1) §b 22ns mwdtton, f.e.
' L?ﬂﬂﬂi_!__!iiﬂli:, ir Aris.

{2) ViBs)é"to-chafide ALL -
" ]‘ ok Ehmfmdﬂqgfe

forkt Gaats
v5s of elziion crtElcal
yidens tB T

THE Y oa

CESIGN FEATURES
BARE BOARD CONSTRUCTION (A2} -

The koards are of "welded wire" comstrection. At the sare baand level thiz does woL

il;tin!ui:ﬁ i1 from a mormal PC board swespl that holas which «i¥] tlaka wald pins

panarally are ant comnecked Lo PC traces. DOaly thaose ping which bring power and
und polentizls ko the [{x are oa PCx. As anaular ring surropads tha hola In the

card whers sdch pomer amd ground pin i3 Yocated. These ping arg then seldered Lo

Lhe texce Vihe aay other component Yead. Aslda from this fealurs, all desigs

& consbtruction Lechniques vied in FC board layool apply.

BIARD ASSERBLY (AZ)

The dri11md and atched board is populated with several huadred solderahle ar
weldable ping. Power and ground pins, az well a3 conmectsr pine, ara seldared in
Eh:e. Discreet compmnents {resistars, diodes, capacilorst ard atiached ko
dfurcated terminals, wherg thay are soldered. Flatpach ICs ara wolded,
Tead—by—lead b0 the tops of Lhe weld pina. Aflar weldiag. sxira lead materiald is
triomed away. Circeit conneclions are mads wting @19 AVE nichel weld wire. The
wire ks welded to Lha IiJin surfaces an the bogrd backslde. Al wire welds are depe
uging » wachiod which 15 tape driven, thus eVlminating the possibility af miswl ring
dwr Lo opevstor errar. AV wirlng & circuil performance is besied prior Le
bav=-lavel 1astallatbon. Afber successiul tnsting. composents are staked as raguirad
by drawing sotes and tha assenbly i3 cested with urethane,

The baard 13 Inserted in tha bax on cnrd-ﬂgt' guides, in {he shme mémner as the slhar
P boards.

BOARD PLACEHENY

The Ad, A2, A4, AS, A6, board I3 sacured in the elecironics assechly by
guld—ElateJ beryllivom zoppar card guides. Lownecklons are made to Ehe mothar baard
with bl iag-raled cannéclars. Dissngapement during launch 11 greventsd By & Covar
which spans the dvard's free edge. :

The AT-A law waltage powsr supply baard 15 bolted 1n place at 6 points arqund {ts
perimeter. Four of thase mounting screws alan pass t:rﬁugh snd tlg down tha smallar
AT-8 haard. Thaze Lwp boardz are mooated face-lo-fage, separated by ihe ztandoffx.
Electrizal fnkercpnnectioas are achiaved by junpér wires ogtween the twd baardi. The
H'-,I.Ihnusus a J-pla comnector which hrings in pawer and gigrals from suiside the
module.

The AY nodule 1nchudis these tww baards as well as poser Uransistor §49. The sodulas
hausing is beat aluminum sheet, comprised of Lem hilves terewed Lpgethar. The koards .
aad [4 are Secured to the Jower ha)F, and wired Logelher. Then Ve upper half is

pst in plare. By mountiog (4 directly to the aluminua houzing, good themmal
parforuance iz assured.




RENISED 12-12-B6

FHEA WO, _ 015

CRETICALETY F

UNIT _ TYC/HLA
WG ND.  _ g204019-005 508
_I0ANF0-502 2

SHEET 4 OF 1%

SHUTTLE LTV
CRITICAL ITEMS LIAT

FAILURE MODIE AND

FAELURE EFFECY
0N EWD T1EH

RATIOHMAE FOE ACCEPTANCE

TWOAHMLA does eot respond L8 ang
tommand via bhe A7 panel or tha
uplink.,

L'
Al = Commiand Detaclor,
Spnc Skripper.
Chock hiviger Chain.
Sync Genevator. 2294B80-504
A7 - (gmmand Decade Logic
Comnand Execulbien Logic
Lacation Code Lagic
Camera limimg Lagic
2294281-501
&4 — Syns/Ond Revr Z294083-503
A5 — Automatle Light Lonkrel
224 BA3=505%

AR — Power On/OfF Swilching, [aput
Voltage Preregulator. Qubput
Voltege Regelaters. 229488-501

AT = I-00 Comverter Primary
dzcillatar/Briver. Sacandary
Rectiflers/FlYLers
2204386503

A13 -Haster O3cillatar.

LTy

(1} bo téns motion, i.e.,
. . Toces, zoom, g.r.1r|s-.

(2], U tammjggjm '

Warsk Caski .
[n5s of mi%s idn'bFtdcal
widen. 'V

"
[ -

Tha A13 assewbly 15 8 temperatwre compensated voltage controtled crystal osciliavar
{TEVCND) - that i porchased ta & specification controlled drawing that establishes

the requiresenits for performance. design. test. and gualification of Lhe unlt. Tha
producl assurasce previsions of the 4ocoment centain the identical requirements Tor
elactronic parts and materdals as the Shettle COTY program and must receive the
approval of RCA and BASA-DSC. Hechanical ard elecivical dntegriby af bhe assenbly

is_ confirmed by bath anatysis (desige reviaws) and test {quabification and acceplance).

OUAL [FICATION TEST
For Qualaficakien Test Flow, see Tableé 2 Tocaled al vthe Frgnt of vhis book,
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REVISED 12-~V2-08

} HIT TV HLA .
frea wo. _ 5.5 SHUFTLE CCTV i OHG NO. _2294919-506 SRR
CRITICAL TTEMS LIST —eR29020-50%
CRITICALINY _ 242 SHEER __ &  OF __1Z
FAILURE MWODE AMD FAILURE EFFECT '
LCAUSE 04 END 1TEH RATISMALE. FOR ACCEPTAKEE
TYCAHLA does nol wéspoad Lo amy e, ACCEFIMNCE TEST
coomand wia the AT panal or btha [t :r':n}:'.*lg;m:; :.. e
uplink. v The CCTV systamn' TUC/HLA 1 zobjeched directly, withoot vibratisn {solators which
Ve {2} tmakle bta chaoge ALC , | wight bz used in Uheir normal iestallatics, Lo tha Fellowing Lesking:
Al - Comand Detectar Spac Siripper. ar LAY mode .
Clock Divider Chan. Sync + Vibration: 20-E: - 3 MNEL-rIu From 0.01 &62/Hx
42 - Lormand Owcodg Logic Cess of missfon critical 350-750 Hz: -3} dBSM Oct-atogs
Comnand Fuecotios Logic videa, Tesk Duration: | Minute par Axis
Locakion Code Logle : Tesk Lewel: G.) Erms
tamera @ming Loglic :
229488 1-501 w Tharval Vacuum: In a prassure of KNP Tarr, the Lewperature shall be as
M = Symc/Cmd Acyr 2294804-543 . Follogwy:
AS — Automakic Light Conteal '
229580 3-50% - - 125 F: Yime Lo stablize equipneat plus 1 Bowr :
M — Powar OnfOFE Switching.: Tnput : 25* F: Time to stablize equipnent plus | howr \
Voltage Prerequlaler. Golpul 125* F: Time ta stablizs equlpnent plus | houwr ]
Volbkge Requlators 22948A5-501 :
AT — DC-D Converter Primary The TWC/HLA may agk have beem wubjected to the vacoum canditien.
OscillalarfDriver. Secomodsry
Reciifiers/Fhlters For Acceplance Teak Flaw, see Takle 3 Tocated at tee frony of this hook,
21948 A6-501
A13 - Haster Ozcillakor. QPERALLDNAL TESTS

1 In arder is verify dkat {CIV cenponenia are oparatiosal, a test myst verify tha

heplth of al) the cormand related companents from the PHS [AZA1] panel swlbch,

L. through the ALY, through Lha wyne lines to Lhe Canara/PTU, to the Camers/PIU comaand

" decoder. The tesh swst alse verbfy the canera*s ability lo produce viden, the ¥iU's
Ihillt: La rowte vides, and the monitor's abiVity io dcplay video. & vimilar test

would be perfermed to verify the HIH comapnd pat.;.

Pre-laensh oo Brbiter Test/In-f1ight Teat

1. Power CCTV Syabem.

2. ¥ia the PHS panel. zelect 2 ponitor as dextinatiom and the comara under
tosh BS Source. '

3. Send “"Camery Power On" comsand From FBHS pane].

4. Select "Entaranl Sync” sn monitsr.

5. Dbserve video displaved an mositor. Hote Lhat F video sn manilar 1s
synchronizid (1.9, stikle raster) than this indicates that the camera
is rurivi:g conposile Sync From tha RO and that the camera ic producisg
spnchronized videa.

&, Sead Fan, Tilt, Focux, Z~om, OLR, AND Gaowa commands aad visvally {eithsr
wia the wonitar or direct shrorvatian) verify operation,

7. Select downlink a5 destination amd canery under Lest ag source,

A: Obsurve wides rputed Lo downlink.

9. Send “Camera Power O0f" cormand wia PHS panel,

0. Bepeat Stepi 3 Lhrough 9 excepl fssus foowands via Uhe HOM cogmand paih.
0197w This proves thal tha CCTY eqguipeent is cperabienal.
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LRET INC/MLA

FmEA k0, _ B.16 SHUNTLE CCTW s K. 2in4919-586 . 540/
CREFICAL INEMS LIST Torodnanseg
CHIFICALITY rar. SHEET -1 OF A2
FAILIME HOOE AMD FATLLURE EFFECTY
CALSE I EKD ITEM BAL{ONALE FOR ACCEPTAMCE

TVC/HLA doss nok resposd to any
E!Enmd ¥id the A7 parw] or Lhe
Al - Conmand Deksctaor.
Lync Skrippar.
lﬁucl Olwvidar Chaln. -
Sync Generator, F2940A0-5D4
42 - Comwand Decads Logic
Comand Execution bagic
tocatisn Code Lagic
Canesa Timing Logic
2294088 0-501
M = SyacfCmd Rowr 2294064-563
A5 — Automaklc LEght Conkrol
1293063-505
My — Power On/0FF Swllching. -Yapuk
Yoltage Freregulatar. Output
Voltage Regulaters. 2294BB-5D1
a7 - IC-0C Converter Primary
Oscillator/Orivas. Secondary -
Rectifiars/Filters
2294886563
AYY -Master Oscillator.

HLE P

(1) o lens-iotion, i.e.,
focus, rooh, or iris.

{2} Unsb)e to change ALC
or GA'HA mode.

Rorsk Casé:
Loss of = ’Il_is!qn ;cr"ltil:ﬂ

video.

DACIHSPELTION

Erocurémant Costonl - The TWO/AHLA EEE Parks and hardwarse [dess are procursd From
approved vendors and suppliars, which meat tha requiresants sat Ffarth in the CCTV
contract and Duality Plan Work Stlatament (W5=2593176). Reaident DCAYS persamnel
reviaw all procuremest docwneats to estab¥sh ke need For GS1 #n selected parts
(Pl 5120,

= Incaming Quality inspectians are made on 11
Results gra recorded by lat and rotained in file by
A1l EEE parts

recebved malevials and parts.
drniiz and coatrol numhers for fulure referencd and tral:ﬂhilit;.
ars % glchd Lo imcoming accaptamce Eests a3 called For In PAL 315 - lacoming
Inspection Test [nstructions. Encoming flight parts are furkher precessed in
acenrdance with RCA 1646604 — Praconditioning and Acceptanca Requiraments for
Electranic Parts, with the exception that DFA and PIND tesking b not performed.
Mechanical items are imspected per PAL 316 - [ncoming Inspschkion Instrociions for
ngchanical items, PAl 305 - Incoming (uality Contrp) Imnspection Tmsbruckisn, and
ril &12 — Pracedure For Processing [ncoming ar Perchazed Farts Oeaignated for FlHight
Uss. Acceptad items ars dedivered to Hatarial Contralled Storss and retained ondar
speciFied ¢ondilinas yatil Fabrication 13 requived. Hon<gaforming malerials are
held Twr Hatacia) Bevies Poard {MAB) dispasitlon. {PFal-307, PAL IQC-531.)

= Priar bo the start of FWC bnard a3dsembly, al1 1tems
are verifiad ta be correct by clock rosm perzoanal, as Lhe 1tez ara accunulated to
form a kit. The iLems are verified agaim by Lka operatpr whe asiamolas the kit by
chacking agalnsi the as-buil L—nrt'.-l?sl (ABM_ ), BLAS Hindatory Imgpaciios Points
are designated (or al] printed cirfuit, wire wrap aml weldad wire boardz, plus
harneis conmectars For seldering wirlng, colmping, selder splices and qualliy
:urlmm:hip prier to coating of the companent side of bpards and sleeving of
ArnALEEE .

I¥L Bsards

SpeciFic VL board assambly and test instructions are provided in drawing nobes, and
applicable #acusents are called sul ¥n the Fabricaliom Precedure angd Evcord
EFPPH-EENBIN and parts Tist PL2204RYD., These include shulile WO asicohly notes
2593664, Precess Standard ATW-506 22090680, Pracess Stardard - Bondlng Yelcra Tape
2ME0ARY, SpeciFication Soldering 7200749, Specificatian Hame Flate Application
1260167, Specification - Crioping 2280680, Specificatiow - Bonding and Staking
2Hndrg, Specification = Urathane coating 22RIATT, Specificalion — Torking Compound
2026416, Specification Epguy Adhesive 2005, Specification - Marking 228047TE,
Specification - Herimanthip B83001%5, Specificatlon Bonding and Skaking 7230875,

543 )
coan b



REVIZED 12-12-8%

WNIT
FEa W0, 616 SHYTILE CCTV DU WD -
CRIVICAL [TEHS LIST _EEpEA-sNE
CRITICALITY rd SHEET __ 2 _  OF 12
FAILURE HODE AHD FAILLNE EFFECT
fALSE 4 END ETEM v RATTOHALE Eﬂg MCCEPTANCE
TUC/HLA dows mok respond te any OASINSPECTION (Continuad)
.l.'mluand wia the AT punel ar the () ;’huc:?‘t?h:h:r' :.'.':;'
wpid ink. i T
1l - MLA Boards
Al — Command Dalgckor. @) Lmrwtlmg}:l:lul i‘.ic
Sync Stripper. : Specific Instructions ars rhnn in assenbly drawing notax and spplicasl ¢ docuneats
L‘{uh Dlvidar Chain, Morst Case; chlled out In khe Fabrication pracedure st racerd (FPR-2I0M08) asd Parts Lisk
Syac Generalor. F2O048AD-504 Tass ofF afsslon critical PL 2307088, There laclude mire connectisn 11st 2295%02, Noles - wide angle zaom
Az — Command Decode Lagic widem; © - ¢ lens assy 2303191, Process Standard - bomding stahing, pottiag, Intir!ullting
Cosmand Execwlion Logle T 2200878, Specification — Urebhana protective coating 2200877 and Hor nanship Spe¢
Lacation Code Loglc a03nais.
Camera Timing Logic ASSEMBLY AMD TEST
2294381 =501 e
A = Syng/Cnd Rewr 2794884503
Al — Automatie Light Contreld An-epen bax Lext §s perforsed per TP-1T-2794B19, and an Actaptance Test per
229480 3505 ' TP-AT-2254819, including vibrakicn and thermal vacuun. Torques are specified and
Ab — Pawer OnfOFF Swilching. Enput witnessed, tracesbility ousbers are recorded and caltbrated togls are checked priar
Vollage Preregulator. OQuipyl s vae. ACA (uallityp and DKAS inspectisns are performed at the conpletian af
Voltage Regulalors., 223488-501 speciFled FAR operations im Accordance with FAl-204, FAL-ID5, PAL 206 and PAT 217.
AT — DC-DC Convertar Prisary ! personnel witnats TVE Buttom-wp asd critical terquieg.
Dacillator/Orbvar. Secoadary
Aeceifimrs/Filtars HA
A294086-50% .
AVY -Hazker Dscillator, - An opew how tesl ix perforwed per TP-IT-2387088, Acceptanca Test per TP-A[-2307088.

Yorques ave specifled and witnessed, tracedbility smbars are recorded and

calibrated toals are checked prior to usa. RCA Qual ity and OCAS inspecklons ara

' arforned ol the conpletion of specifisd FPR pperalions 1n accordince with FAL 204,
) FLI-E!E. PAI=207 ane PAL-A02. DCAS persosnal wilnais HLA bulton—up and critical

torquing.

L¥LIHLA — Aftar 3 TUC/MLA bave been Lested Individually, thep are wated and

a final accaptance test is performed per TP-AT-2284810, including vibralion and
Lhermal vacuve aavbrooments, RCA and DCAS personne] moniler these tests and review
Lthe acrepiance test data/resulbs. These pereoans) atss Inspect after al) repair,
resork and ralest. '

Ereparation For Shigment — The TVE and HLA are :lﬁuratﬂ prior to shigment alter
fabricathon and testing 1s complete. Eark s packaged accarding to OCTV Letter B0V
and 2209ME, Pracess standard for Paclaglag and Ilanlling uldelimes. A1l ralated
docunentatian inctuding assembly dravings, Paris Lisi, L, Test Data,. slE., is
?ilhll‘éd‘ and held in a documentation folder assigmed speciflcally to each dssenbly,
kls Folder §5 retalned for reference. An EIDP ?s preparad ¥or sach ascemhly In
atcardance with the requirenents of WS- 250306, ACA C and DCAS personnel wikneys
trating, packaging, packing, and warking, #nd review Lhe ELOP for conpletengss and
atturacy.

01arA F-dd



AEVISED. 1§-12-B6

fHEA wp. _ B.1.6

CRITECALITY P11

1T MLCAHLA

its H), F20MB10-006 5087
Sy Y |

SMEET B oF | ¥

SHUFTLE CCTV
CRITICAL 1TEMs L15T

TAILURE HIDE AMD
L

FAILURE EFFECT
ON_END JTEM

AATTONALE FOR A CEFTAWCE

TVC/HLA does not respond to any
conmand via the A7 panel or the
uplink.

vc

A1 - Command Detector.
Sync Siripper.
Clock Dhvider Chain.
Syne Generalor. 2946850284
A = Comendnd Decode Legic
Command Ewecution bogic
Location Lode Legic
Camera Tining Logic
29405 1-507
A1 = SyacSOnd Rewr 27949034-501
45 - Auiomaiie Light Control
M9aB1-50%

Ab = Fower On/OFf Swiiching. Input
Dy kput
220488-581

Voltape Preregulator,
Voltage Regulators.
AF = DL-BC Conwerter Primary
Oscillatorriver.
Aectifiers/Filters
2294884-5D3
A11 =Master Oscillator.

DI%/E

Secondary

{1} Wo lens moticm, 1.e.,
focus, zoom, ar iris.

(2) tnable to change ALC
or BAMMA mode .

Worst Casa:
fo%s of nilssiom critical

viden.

FALLURE HISTORY

TOR - WG4 ~ Log #0462, TVC S/N FOB3-5D2

TOR - W2BA0 - Lag 1463, TVC S/H FOB3I-502
Bescriptian: Ietegratien Teskting Fallurs

Box Leval

Thermal-Yac Hot Environment

Mo videa from TVE. +28 wolt correst ab 1.5 Amp Timit.
vac hat test cycle -1059F)

Lause: Short in AT low valtmge power swpply.
trans former)

{ M) ninutas inta therwal
{High vellaye wirding of

! Wemaved and replaied pransformer {send Lo vender for analysis).
S$hort duve to 3 pin-hals in magnet wire insulatipn, '
future trnsfommers Lo be purchased per revised apec cantral drawisg ELM ETY
G4{83029] .

TDR = HXTA% - baqg #BAS TVC 570 $05-502
Descriptian: Pra-Launch Failure

Box Level Tesi

Ambient Environmant
Problem report WS(C5-Z01-00%3 visval inspection of unilb at K50 revealed a
recessod pin 31 ia the JI ¢onnector.

Lause: Error in manufacburing of ke conmecbtor pin.,

It is 0.835%" sharker in
lenyth than other pisas in Lonnackor. .

] i Wermve and replace pin 31 In JI ¢onnector. Test pims abiligy
to lock inta mating conngctor. Perform contatl relention tesd Lo dnsure pia
ks Tecking as required. Inspecl 1o nsure pin is nol pushed oul of place.

TOR - V2740 - Lag #0486 — T 5/4 DOA-EQ2

DesiripLipn: ¥Pra-lausch Tesl Failure

box Level

Ambienl Envirpnment
BLF: VIS-Z2-01-D09F wnit returned fyom K50,
{+2BV}.

Power wis applled Lo wrenyg pins,

545 )
C R F



REVISED 12-12-B5

UNIT TVC A A
FHEA HO. __B.1.5 SHUTTLE {CTV DWG NO. _ ZP948]9-50F S(B/
CRITICAL PTEMS LIST - — EZOMEM-R02
CRIVICALITY _ 272 SHEET _ % OF 2
FAILURE HADE ANO FAILLUEE EFFECT T
CAUSE ON END LM RATIOMALE PO ACCEPTANCE =
TVLAHLA does mpl vespomd to 2n FAILURE HISTDAY {Continued)
tomnand wia the A} pansgl or th= I[-I:l i"h ]-e'“ ook fon, {.e.,
splink, - Torws, zoam, or drls. :
. . . L foui€: Incprrect wiring of shuttle craft har . put +28Y -
Hr-[_ Command Dgtecter. {2) Lnable to change ALL - RIH s )1-9. 9 ness, put +Z8¥ to J1-10 and
Sync Srippar. ar g .. . .
tiock Divider Chain. Hibet Casis . Eﬂfepifg_u_tﬂrmi] Hirmglnfithutﬂin harngss 4o ke repaired by respansibla
Sync Gensrator. 2204800-504 S rgensaation. Fallure apalysis perfarmed and carrective action Laken an TV
AZ - fommand Decode Leghe [?4!1‘ o avssdon critical 5/H B, A6 board-failure analysic indicated the fol lawing parts are Lo be
Comeang Execution Logic videq., . changed. Q). Q3, QIZ, CRI, CRE, and R51 were replaced.
lacation Code Logic
Camara Tining l';;“ TOR — W8024 - Log #0530 - TV S/H D07-502
2294801-500 -
a4 '~ Sync/Cmd Revr 2294604-503 Descrimtign: Accepiance Vesi Fallure
A5 — Autpmatic Light Conkrol Box Level
2294583-505 Thermal Vac - Hot Eaviremnest,
46 - Power OafDFS Switching., Input TWC drawing excessive currgnt, 3154, Failure pecurred ail +1250F.
Voltage Prersgulater. Qutpoi )
Voltage Regulalars. 22038B-58) Lavse: Capacltar €18 on tha A6 board was (ouad ta ba tharied. A barge quanlity
A7 - D{-0C Converter Prisary -of tolder /lawed inside From sVesve thru headar.
Bscillatar/Drivar. Secandary ’ . ’
Rectifiers/Fi 1ers Corrective Action: Capacitor CI8 remaved & replaced, {randonm part failurel.
22%4PH6-h03
A17 -Master Bsci)latar. TOR ~ W&BI] - Lag #5580 - TV S/N DI2-507
YIIT1 - Lop #568 - FVC  S/N D0D9-502 -
¥117] - Log #568 - TVC S/M 802-5A2
Y1) - 1log #%6Q - TYC S/N #09-502
YETID - Log #5467 - TYLE S/ B14-502
YIPH - Log #5667 - TYD S/H 0w)-502
Y110 ~ Log #56& — TYC 5/H 0171-502
WI?29 - Log ¥578 - WWE  S/N 020-502
Rescriptisn: Flight failure, Spacecrafl Level
RHS TV Lamera cireuit breaker popped open during fFlight mission §735-3,
Lawse: fomera law valkage supply kas erralic syncronization mode st Tow
EempETALUrE .
Corceclive Action: A1) flight cameras ware returned under (CA35 for réwark
and relest ko B[N C-1R81. £CW (C-MBA7} to the law voltage power suppli::r
eliminates the erralic syncronlzabion problem. FvC group parl ao. has been
changed from 2293819-502 Lo 5049 (s deacte cameras that contain low voltage
power supply modification,
]
G197k 598

AN s



REYISED: 121226

uRiT VLA

mea e, _ 615 . SIUTILE CLEV DHG MO, _ Z2794919-506. 508/
CAITICAL ETENS L15T 2r0ia2)-Sp2

CRITICALITY 252 SHEET 10 GF 12

FAILURE HODE AND FALLURE EFFECT
4 O EHE [YEH RATLOHALE FOR ACCEPTAMCE

ALRE
TUC/HLA doss not respond ko any TALLURE HISTORY {{ontinuved]

conwand wia the A7 panel or the
wplink.

(1) to lens wotion, §.¢.,
oy, zoom, ar ris,

12) Unahle ko chan '
X) - Command Detectar. 3l je Lo Change ALC . . L i
or GAMMY mode. Descripkion: Flight Failure
Sy Stripper. Spadecralt Lavel (575<3)

TOA - ¥1JT3 — Log #5570 - TV 5/N DD3-502

Clack Divider Chain. Morst’ Casds
: Lync Generator. 2234800-504 Tos: BF mles i TWC ret synchronized f i i
55 oF nitsfan oritical mchronized for spproximatety 3B sinuies.
AZ = [ommand Decede Logic yideo. 1 Tal s preblem gccuved at cald tmeut:re.

Conmand Execution Legle

Synchroalzation wa i .
Locakion Code Logie d n s regained at 2°C

Camera Timing Logic . T HE | f ph

e st Eﬁftnr.u“ of phate Yock dur to Lhermal ﬂ:.".ljl'nEl‘.l‘j' of the 3.58 HHz Fhasg
Ad — SynefCmd Acvr 22048084503 :
AS - Automatic Ligei Cantral Correckivie Actioa: CCA 39 has been issued directing RCA Lo incorpora

: e the
" gﬁQ:Eﬂg;ﬁ?‘ Switching, Tnpel hﬂl:;dll;g sync nndifilcati-ul'ﬁ (ECH CLT B3B) tp al) ?]qgm tamera"gt 1YL A
- Pon ' w5 ified rds -

Vorings Prercaniotor . Butput 1Hed accardingly. YVL group nunber has ween updated Trom grove 502 1o 506.

Voltage Regulators. 227488-501 TOR - Y1779 - Log 576 - TVC 57N B4
AT — (-0 Conwerter Primary I e

Oscillator/Driver. Secondary Descriplian: Flight Fail TS

RectiFiers/Fillers 5"2::”:-; :::EES i

Z£194586-543
A1 —Haster duei Hador. TOR was opened Le fullow reday K1 - contacts S5 and B failurs on ass'y

2I04R05-501 SSM FONAC

Lavie: T Tow \rnllagf power supply has erralic synchronlzation at Yow
Lemperature. Aetay failure resull of escesslively high current through cantacks
5 and 8 during reset Comand.

ign: FRemoved and ret‘laud Kl an the AS board.
Low woltage power supply was reworked to ECH-CI281.
Hefer to  TOR WGBi3 1or complete hislory of* erratic synchranization prablem.

TOR - WGBS59 - Lag #0695 - TVL 5/W D24-506
fesription: Pre—Lawnch Tesk Fallure
Bon Level
Anbignt Environment
MAtomatip Iris goes Fran open ko close.
Lagse: Problen could net he duplicated sfier exlensive lesiing.

Correciive Ackian: HMane — unil rebtwrned Lo K50,

01YIR ' BA7
ERATER S L



REVISED NX-12-86

FMEA mD. _ BIS

CAITICALITY _ 272

UNIT _ [yCiiA
DWG NO. _ 2293819-50%.5087
_ 23998750

SHEET 11 oF ¢

LHNTLE CCTY

CRITICAL ITEMS LIST

FAILURE HDOE ANOD
N

FAILURE EFFECT
oy ENG [YEH

RATIQMALE FOR ACCEPTANCE

AUSE .
TVE/HLA doss nal respond da any
cormand wia the AT pane] or Lhe
wplink.

I
Al = Command Datector.

Sync Stripper.

Clock Divider Chaia.

Sync Generptor. 2203800-504
Comoind Decade Logic
Command Execution Loglc
Locatinon Code Logie

Lamira Timing Lopic
J2998M1=500

At -

a4 — Sync/lmd Rowr 2294884-583

&5 ~ Aptomatic Light Contral
2294BB3-5D5

R - Ppwer On/OFF Switching. [nput
Vollage Prerapulator.  Output
Valtage Requistore. 229085-50)

AT - DCOC Cenverter Primary
Oscitbtator/Oriver. Secandary

RectaFiensAFi1Lers

FEBa0-503
AlY -Harter Dzcillatar.

algTe

{1] & lens matian, f.e..
- focus, Toom, of dris.

{2) Unable to cl":an_i;n ALC
or GANMA node.

Worsk Case;
[ogs of uh_s‘lun cr it fcal

¥jdeg.

1

FATLURE HISTORY {Coniinuad}

TOR -

Hh -

NWEBXD - Lag #0122 - TWL 5/H (28-506
Description: Acceptance Test Failure

Mibient Eovirommeak

Box Level Vast

Mproaimately 47 seconds afier ipitial Lurn on, the 1ris clese comand would be
generated by TVC,

Cause: Internal shori ia the high voltape power supply (57K 3046), which

generated xspikez on the POR Line.

forrective Aclion' H.V.P.%. removed from TV and new H V. PS5, installed.

Tests indicated problem solved. Pawer supply returmed 1o vendor for Evaluation.
Refer to TOR W35, Log #7232

The problem was Attribgted to qpraper lead dress of high voViage terminal.
Teare leadst have been rerputed and estra inselation added al bthe HY verminal

far a' new built units.

W60 - Log #0838 - TYC 57N 026-5DG
fescription: FHight Failure, Jpacecrafl Level
ST5-R -

Quring the Flighi cperations, one Llae when crew turmed camara ca they had no
control of ALC and Gasma funchions.
Frobtem resolved itself by recycling power.

Cavse: ATker numerows operstony, the reporied condilive was duplicated an 1est
set.  After initid) turm on, camera would nal eecept ALC, and Gamma commands.
It was Tound Lhat the outpul of U3 Pin & CHD F.F. resel on AZ board was set
in a high sitate. This <honls normally have been resel bow by eithar “POR" oy

" bit counl B8 pulies, after imitial poser Lurn—on.

E-48

Suspect devices AZ - UZ26, UGG, LET, and UAAR.
: Hemoved ard vaplaced the fallowing parts an the A2 Aoard

C ti acki
L6, UhE, UET?, and LGS. Lab analysis did not indicated any delecl wikth resoved
parts. Froblem has nel recurred after saw parls wers insialled.

T Y IR



REVISED K2-12-B6

FHEA MD. _5.1.5

CRIVICALLITY 242

LNIT TVL/HLA
DWG WO, _ 2294819506, 808/
ZraaRs0- 502

SHEET 118 L] 12

SHUTTLE CCTW
CRITICAL TTEMS LI5T

FAILURE HODE AWD
: CAUSE

FAILURE EFFECT
o4 EXD 1TEH

RATIIOHALE FOR ACTEFTAMCE

TWCMLA does not respoed bo any
tommand wia the AT pasal ar Lhe
uplink,’

L'
Al = Commamst Betector.
Sync Sirkpper.
Clock DHwider Chala.
Sync Generatar. 2294004-504
A} = Coanand Dacode Lagic
Cosmand Evecutvon Logic
ipcation Code Logic
Caxeva Timing Logic
2X4081-50
Ad ~ Synclmd Rovr 220884-503
A5 - Awlomatic Light Coatrod
2194083-505 .

A8 ~ Power DafOFF %l beking. Input
Yalrage Prerpgelatar. Dubput
Valtage Regulators. 220488-501

Al = DE-DL Converier Frimory

DecilYator/Briver. Secondary

Reckiliers/Filiers
2r04A8A-58]
A1) Master O=c{l1lator.

0137R

(1) Mg lens motion, f.p..
_fmus, room, or iris.

(2] Unthile to chamge ALC
“or GANA oode .

orst case:
s of nisgiom ¢ritical

rideo,

FAILURE HISTORY {Lantinuad}

TOR - A3939 - Log #0954 — TVC 5/N D305

Oescrlatlon: Fllght Fadlere, Spacecraft bevel
£T5-14

Proklen repart FYE—004037

Ho wldes bubpul

Cauge: Defsctiva Relay K-1 on the AS Bpard.

Correclive Ackion: Cause doe 14 & foreign conductive particle tempararily
Todged between relay leads and board P.C. traces. Aplay K-1 senl {o grocwuct
assurdnie lab for analysic, repart MAZ909. Mumergus Jiscrepancies wers
faund, nome of which were critical.

& ~ B-3527 - Log #1165 - Twl $/H 038508

Descriplign: Accepiance Test Failure
Bax Laval .
Thermal War = Hot Caviremment

Encessive supply fwrrenk, Tosd a1l DLA/camera Tipht$ and gutput viden infarmalian.
Layse: Shortad capacitor €14 on AL board.

{orrective Artian: L9749 removed and replarl:ed with apw capacltor. Prodeck assurasce
Yok cowld nok Tind a cause for sharied cap. (Aeporl 7 B532NA}

Cossidered vandom failure,



REVISED 12-17-86

_ I T
FHEA MO, E.1.5 SHUTILE CCTV DG HO, -
. CRITICAL [TEHS LIST _ 29870502
CRITICALITY _ 272 SHEET _32 OF _ )2 _
FAILURE MODE aMg FATLURE EFFECT
LAUSE 4 END ITEM RATTOHALE FOR ACLEPTANCE

TYC/HLA does pot respond 4o any
command wia Lhe AT pansl nr the
uplink.
18 .
Al = Comnand Debecter.
Syoc Skripper.
Llack Hvider Chain,
Syn: Generator. 2294800-544
A2 — Conmand Decode Logic
Ceamand Exsculian Logie
Lacaklce Cods Logic
Canera Timing Logic
22948B1-501
Ad -~ Syac/Cnd Rowr 2290484 -501
AS — Awtomatic Light Control
2294853-505
A6 — Power OasOFI Switching. Input
VYeltage Freregulator. Ouipul
Usltage Ragulaters, 229488-501
A? - DC-DOC Convertar Prinary
DrcitlatorMrivar.  Secondary
Rectifiers/Filters
2299986 -503
A1) Haster dsciilator,

a19re

{1} Ko lens dotion, F.é.,
focus, zoom, or Irfs.

(2) Wnshle to change ALC
ar BAMHA noda .
Wowrsk Cakay o

o535 0T A1sd loncritical
videa,

Lots of videa. Pessible Toss of major misslon objectives

or othar raguired comaraz.

CREW ACTIONS

duer ko 'Ili:l.-i of RHS sameras

IT possible, continue MHS aperabtisns wiing allernative vizual cues.

LREH TRAINIHG

Crew Zhould be trained to use passible alteraatives 1o CCTV.

HISEION CONSTAA LT

ﬁﬁe possibla, procedures should be dasipned o they can be acconpl § shad without

544 :
COR T Fry



